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Sustainability framework
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FAO SAFA guidelines

4 Dimensions, 21 Themes, 58 Subthemes

For each theme and subtheme: 

• Objective

• Descriptions

• Suggested indicators (quantitative, qualitative; 
policy, practice, performance)

Aspiration to be: 

• Universal (globally applicable)

• Holistic (combat partial truths/reporting)

• Legitimate (developed by major multilateral 
organization)
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Multi-Criteria Assessment structure

• 327 simple indicators, multiple interactions

• Simple aggregation method: weighted
average (compensation, commesurability)

• Indicators standardized (0-100% range)

• Distance-to-target MCDA method

• No aggregation beyond SAFA theme
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Sub-themes (58)
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Data, observations and interview responses

f(S1, S2) f(S1, S2)

Dimensions (4)

Governance Environmental Social Economic

Work permits, audits, 

sourcing policies

Extensive/semi-

natural areas

Wage level, work

overload, equal pay

Adequate liquidity, 

access to credit

Cases of 

environmental or 

social impacts

Pesticide use (active 

substances, toxicity)

Collective bargaining, 

unionisation

Diversification of 

income, collective 

marketing

Conflict prevention 

mechanisms

Fertilization and soil 

management

Inputs from social 

hotspot countries

Secure land tenure, 

succession

Schader et al. (2016)

Utility functions f(C1, C2, C3… Cn)
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Indicator weights consensus method

Delphi and Nominal Group Technique (NGT)
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Indicator weights consensus method

Delphi and Nominal Group Technique (NGT)

• Crabbe et al. (2009)

30. August 2019 9Mukherjee et al. (2015)
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Indicator weights consensus method

NGT

• Physical discussion and voting (non-
anonymous)

• Summary results of voting

Delphi

• Anonymous rating of indicators

• Summary results of ratings

• Exchange of justifications
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“ClickMeetings” as NGT element

Schader et al. (2019)
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Indicator weights consensus method

• Dataset of preliminary indicator weights 
(“Old”) taken from an independent set of 
FiBL experts (ranging -3 to +3)

• Correlation with the final values (“New”) 
provided by the Delphi/NGT process 
(ranging -10 to +10)

• “Flattening” of values when provided with 
a larger (10-point) scale - sign of fatigue? 
(Saisana 2015)

Validation
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Uncertainty assessment
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-11%* -14%

Patterns in uncertainty (s.d. of expert weights)

Schader et al. (2019)

Consensus building
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Uncertainty assessment
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Group consensus 

method: Delphi + 

Nominal Group 

Technique

- 64 experts

- Global 

representation

- Separate 

assessment for each 

SAFA subtheme
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Uncertainty assessment

Monte Carlo Simulation

• Refsgaard et al. (2007)

• @ Risk Software

• Error propagation to 
simulate uncertainty 
distribution in model output

• Outputs of SMART are SAFA 
subtheme performance 
scores ranging 0-100%
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Palisade Corporation. 2009. Guide to using@ RISK.: Risk analysis and simulation add-in for Microsoft Excel. https://www.palisade.com. USA, Newfield NY.
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Effects on farm comparisons
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Effects on farm comparisons

• Four example farms 
(Schader et al. 2016)

• 2 farms in Europe 

(Livestock and Arable)

• 2 farms in Sub-Saharan 

Africa (Livestock and 

Agroforestry)

• Non-significant differences 
between farms ranging up 
to 20%

• High uncertainty in the 
governance dimension

• Mean of ca. 6%
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Conclusions

• Weights could be validated with separate 
dataset

• Adding NGT element to Delphi process 
improved consensus (by ca. 3%)

• Additional time & effort probably not 
worth it

• As expected, high levels of uncertainty in 
social/cultural themes, but also in air 
quality/GHG (!)

• Consistency and quality of consensus 
process could have been improved

• Balanced and manageable indicator sets

• Quantify consistency of expert ratings
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Ranking and 

elimination

Rating/budget 

allocation

Pairwise comparison 

(e.g. AHP)

Saaty’s 9 point scale

Saaty (1997, 2008)
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Non-significant

comparisons

Conclusions

• Sustainability assessment 
tools rarely calculate 
uncertainty

• Clear need, although not 
always straightforward 
with expert judgement

• Present method 
estimates and integrates 
parameter uncertainty

• Users of such tools 
should be informed of 
uncertainty
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Thank you for your attention!
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Extra slides
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• Indicators influence multiple subthemes
(+ve/-ve)

• >1700 indicator weights (influences) 
between indicators and SAFA sub-themes

• Ca. 30 indicators per SAFA sub-theme

• Emphasis on simple, easy to measure
indicators
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Indicator selection

Schader et al. (2016)

• Work overload
• Relationship with suppliers
• Local procurement of inputs
• Self-sufficiency, local/direct sales
• Equipment and safety protocols
• Level of mechanization
• Working hours, overtime compensation
• Formal contracts, collective bargaining
• Child labour, forced labour
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SMART methodology – aggregation
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Data collection on farm

o Similar to a 
compliance check

o Familiarity and 
acceptance by farmers

o Semi-structured 
interview

o 2-3 hours for a small 

to medium sized farm 

(<100 ha)

o Up to several days 

for large farms 

(>1000 ha)
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